Theory predicts that sexually selected characters should be condition dependent if they are to be used as honest signals of male quality. One consequence of this dependence is that young and older males will differ in the expression of these characters. Many bird song characteristics, such as repertoire size or song length, are considered to have evolved through sexual selection. Consistent with this, several studies have shown that repertoire size increases with age. However, many of these studies used cross-sectional methods, comparing song characteristics in different age classes. This approach has the disadvantage that differential survival related to song can confound the data, emphasizing or hiding individual changes. To avoid this we combined a cross-sectional with a longitudinal analysis, where the same cohort is compared at different ages, to study how song characteristics change with age in the willow warbler. The longitudinal analysis showed that song repertoire size (the set of different song elements) and element rate (number of elements produced divided by song duration) increased between the first and second year. The cross-sectional analysis gave similar results, but there were no changes in element rate. From these results we can infer that the development of several song characteristics is costly in this species. The different results provided by the two methods for element rate suggest a negative correlation between element rate and the probability of survival. The discrepancy between the methods implies that cross-sectional methods can provide erroneous conclusions in the study of changes with age in bird song.
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Sexually selected characters (male ornaments) are often more developed in old than in young males (Manning 1985; Andersson 1994) . This is to be expected if the expression of male ornaments is dependent on condition (Rowe & Houle 1996) or experience (O'Loghlen & Rothstein 1993) . In these cases, the expression of these ornaments will be an honest indicator of the male's age, which could be used by females searching for a mate (Kokko 1998). Females mating with old males may obtain either direct benefits, for instance if older males provide better parental care through improved foraging or defence against predators (Alatalo et al. 1986; Marchetti & Price 1989) , or genetic benefits, to the extent that viability is heritable (Trivers 1972).
Many songbirds have song repertoires, that is several versions of the species-specific song, which are used in the context of mate attraction and territory defence (Catchpole & Slater 1995) . There is good evidence in several species that the size of the repertoire is sexually selected. For instance, experimental studies have found that large song repertoires are advantageous in male-male competition in the great tit, Parus major (Krebs et al. 1978) and in the red-winged blackbird, Agelaius phoeniceus (Yasukawa 1981) . In the case of mate choice, many laboratory experiments have found that females have strong preferences for large song repertoires (Searcy 1992; Lampe & Saetre 1995) . Correlative data in the field show that song repertoire size is a good predictor of date of pairing in Acrocephalus warblers (Catchpole 1982 (Catchpole , 1986 Buchanan & Catchpole 1997) and in the common starling, Sturnus vulgaris (Mountjoy & Lemon 1996) , although in many other species this is not the case (Searcy 1992). Most importantly, repertoire size is correlated with offspring viability in the great reed warbler, Acrocephalus arundinaceus (Hasselquist et al. 1996) .
The development of costly signals is expected to be subject to trade-offs with other life history components, such as survival or reproduction. If song repertoires are an honest signal of male quality, young birds should have smaller repertoires than older birds, independently of learning opportunities. This is indeed the result of several studies (e.g. 
